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. LUMMARY

In August 1988, theNationdl I ndtitutefor Oooupetiond SAtety and Hedlth (NIOSH) recaved arequedt to evalugte

expoauresto propyleneaxide, darch dug, phogohorus axychlaride, and the potentid explason hezard from garch
dud a A E. Sdey Manufadiuring Campery in Houlton, Maine

NIOSH invedigetors conducted aste vigt on October 11, 1988, and on June 13-15, 1989, to monitor workers
expoareto propyleneaxideand darch dust. Prapylene oxideair conoantrationsranged fromlessthen 0110 6.0
partspa million (ppm) in 89 samples adlledted in thereectar room and ather aress of theplant. Modt of the
propylene axideisrdessad into thereector room air during the pumping of propylene oxideinto two reedior vessds
Propylene axide vgpar ismodt likdy escgaing through the sslson the egjtetor St o on thehetch doors
Twenty-Sx parsond bresthing zone sampleswere adllected fram two gperatarsand allaboraiory tednidanontwo
work shiftsover threeconseauivedays The oparatarshed 8-hour timeweighted average (TWA) exposres
rangngfrom01t0 0.7 pom. Thehighest shart tam exposure (77 minutes) was 1.9 ppmwhich oocurred whenthe
gparator wasin thereector room and bridfly inthe prapyleneaxideweighing building. Thelaboratory tednidan hed
8-hour TWA expoaresranging fram lessthen 0.1 to 04 pom. The Oooupetiondl Sty and Hedth Adminidration
(OHA) pamisshleexpoaurelimit (FEL) and the Amaican Confeenceof Govermenid Indudrid Hygenids
(ACGIH) threshdd limit vdue (TLV) for propyleneaxide are 20 ppm asan 8-hour TWA. NIOSH recommands
thet propylene axide be conddered apatantia oooupetiond caranogen and worker exposresbereduced tothe
lowes feesle conoatrations

Fvepasond bresthing zonear sampdlesfar totd nuisance dudt (darch dut) ranged froman 8-hour TWA of 46110
1251 milligramsper auic meter of ar (mgih'Y). Four areadr sanplesranged from 02910 0.77 mg/n®. The
OSHA 8hour PEL for tatd nuisancedug is15mgin?. TheACGIH TLV for achis 10 mgfi®. Inmeny aress
o theplant darch dugt ispresant on sufaoesaswl asinthear.

Phogohrous axydhlarideis pumped diredtly into theresctior vessd and doesinat presant an exposure patantid tothe
opgaors

Although propylene axide concantraions arew |l bdlow the OSHA PEL, ddiedtablelevdswere presartinthe
reector room and ather aress of the plant; these should be reduoad to thelowest feesble concentration. Improved
egneging contrdsauch asimproving thetightness of selsshould reduice propyleneaxideemissons: Thepresance

o evenafirelayer of darch dugt on arfacessisapatentid fireor eqploson hezard. Sarch dug emissonsintothe
work areashould dso bereduced to thelowest feesblelevds
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adz1
Although propylene oxide concentrations are well below the OSHA PEL, detectable levels were present in the
reactor room and other areas of the plant; these should be reduced to the lowest feasible concentration. Improved
engineering controls such as improving the tightness of seals should reduce propylene oxide emissions. The presence
of even a fine layer of starch dust on surfaces is a potential fire or explosion hazard. Starch dust emissions into the
work area should also be reduced to the lowest feasible levels.

http://www.cdc.gov/niosh/hhe

INTRODUCTION

OnAugud 3, 1983, theNationd Indtitutefor Oooupetiondl Safety and Hedlth (NIOSH) recaved arequet fromthe
Ameican Fedaration of Grain Millers (AFGM) to evduate exposuresto propyleneaxide, darch g,

phosphorus axychlaride, and the patentid explosion hezard from garch dugt & A E. Sey Manufaduiing
Compary inHouton, Maine

BACKGROUND

Thefadlity washuiltin 1960-1961 and purdhesad by A E. Sdey in1967. Origndly patetoeswereground a the
plant through the 1973 seeson. Bath patato and tgpiocadiardhes (food and indudtrid), were produoad through this
peaiod After 1973 thefadlity becameafiood garch oeddity plart with imported tgpiccassthemeinrav metaidl.
CQuratly theplat employs44 houty and 7 sdary and deicd full imeemployess Produdion cocurson threeghifts

Oned theman dnemicasusad inthe produdion of peddity dardhesispropyleneaxide. Thepropyleneaxiceis
dored cusdethe processing building inan underground tark covared with earth. Thetark isendosed inasél
huildngknoan asthe"weighing buildng”. From here propyleneaxicelispumped toaweighingtark dsolocated in
thishuildng. Whentheweghed propyleneaxideisnesded, it ispumped to one of four reector vessdls (vats B, C,
D, and E) containing thetgaiccadarch duny inthereedtor room. Oncethe propyleneaxideisadded, theduny is
hested and mixed for sveard days Aftewardsthe reection issiopped by atometicaly pumping phogoharus
axydhlaride sodium hydraxide, sulfuric add, and sodium caboneteintothevat. At thissiegp the concentration of
propyleneaxidein thegarch durry shouid belessthen 10 pom. Thedarch dunry isthen pumped to thewet room
for thefilteing and washing sgps. Framthewet room, thedarchissant to the drum dryer room and peckaging
aea

Thevasdl havewdded ged covarswith an egitator St entering from thetop of the vessd with agrgphite sel.
Theeisdso ahatich door onthetop of eech vesd to adlledt samples: Thehetdhesdl haveruober sslsonthe
edoesto prevant propylene axide vaporsframescgaing. Before pumping the propyleneaxide, thelinesto thevat
arepurged with nitrogen to prevert an eqdasve mixture of axygen and propyleneaxide vgpar franfoming. The
heed oeces of the vatsare dso lanketed with nitrogen during the reedtion cydeto limit axygen concantrationsto
bdow 10%. Fanslocated a thetop of each vat exhaudt vigpars from the heed oeceto outsidethe building
whenever the heichisopened.

METHODS

NIOSH investigatars condudted aninitid evaugtion of the Houiton, Manefadlity on October 11, 1988, The
investigetion began with amesting with menegement and union represantatives on patentid heelth prademswithinthe
plat. Duingthismeding, copiesof indudrid hygienerecords the OSHA Lagand Summary of Oooupetiordl
InNuiesand lliness alig of enployess flon-through degrams o the process adiagram of theplant layout, and allig
o dl dhemicdsusdintheprocesswearedatainad. Fdllowing themedting, awak-through survey of thesarch
modification prooesssswas conoucted,

Upon review o the company recordsand completion of thewalk-through ingpedtion theiinvestigetors cond udied thet
thereisapatentid enpoyesexpoaureto prapyleneaxide. Thareforg areum vist to monitor employess expoaures
to thiscompound was scheduledl.

OnJdne13-15, 1989, evironmentd monitaring wes parfamed for propylene axide aswell aslimited sampling for
dachdud.



A

Poyleeaide

Rarsond and aeamonitaring wes parfamed inthereector room, labaratary, and propylene axidewaghing
buildng. Other aeasamplesweare adllected inthewet room, dry begging areg, and peckaging area,
Numaousshat tamaswl asful-dhift ssampleswereadledted intheresdtor room. Inaddition, conssoutive
dorttem samplesidantified shart-term exposures assodiated with proocess and jab adtivities

Samplingbaganon ne 13, 1989 a 0706 hours: At thistime, vats D and E eech contained abeich of
darch duny towhich propylene axide hed been added on une 12th. On June 13th betwiean 0825 and
0845 abetch of propyleneaxidewasweghted intheweaghing building. At 1306 gperatar 1 begen
pumping propyleneaxiceinto vat B which lagted until 1618, On June 14th, assoond betch wesweighed and
pumped tova C betwean 1345 and 1557. On June 15th, athird betch wasweighed and pumped tovat E
between 1630 and 1830.

The propylene axideweas cdllected on 50/100 mg dherood tubesat aflon-ratedf 02 litersper minute: Alll
samplesweredored bdow O°C until andlyss Samplesweare desorbed with carbon disulfide and andlyzed by
gesdhramaogrgohy according to NIOSH Method No. 1612.(1) Thelimit of detetion was0.01 mg per

smpe
Taod Dugt

OnJdune13h, parsord bresthing zone monitaring wes condudted for tata nuissncedud fram five
employesswhowarked inthewarehouse: Thar dutiesindudedt begging dry starch, trangparting thedarch
withforklifts and svegping sallled darch,

Ondne4, aeamonitaring wes pafamed for tatd nuisancedud inthewarehouseand thedrum dryer
room. All sampeswere adledted on preweaghed 37-mm, 5um paresize, payvinyl cilaidememiorane
filtersa aflow rated 2litaspar minute Gravimetric andyssof the sampleswas pafamed acoording to
NIOSH Method 0500.(1)

Phogahrous Oxycdhlaride
Unlikethe propyleneaxide, only afew poundsaf phogahrous axydhlaide are pumped diredtly into the

resctor vessd. Sncetharewasno goparant employesexpoaLreto thiscompound, ar monitaring was not
peformed.

V. EVALUATION CRITERIA

A

PropyleeOxide

Skin contect with liquid propylene axide can cause contact damretitis: ExposLreto propylene axidevgoor
can caueinitation of theeyes nose throet, and lungs: 1N onerepoarnt, humeansexposed to propylene axide
vagpar repaved comed bums(2) Exposureto propylene axide can d o result in areduosd capeaity to repar
DNA lesons Twenty-threeworkersexposad to propyleneaxidein afactory produaing alkylated arch hed
recLioed capeaity for unschedlled DNA synthesisfdlowing thein vitroindudionfor DNA demegetother
blood Iymm/ts(:%) Unschadlled DNA synthesisisagiegpintheazymetic repair of DNA damege
Sudeson thecardnoganic fect of prapylene axidein laboratory animés pafomed by the Netiondl
Taxiodlogy Program and by ather reseerchars heve conduded thet thereis evidence thet propylene oxiceis
ananimd caranogen(4) Besad onthisresearch, NIOSH therefore recommendsthat propyleneaxide be
conddared apatentid oooupetiond cardnogen in confamencewith the OSHA Canoer Rdlicy. Theexoess
canog sk far workersexposad to propylene oxide hes nat et been estahlished, bout the probetallity of
devd oping canoer hould bedeareased by minmizing exposre Asaméter of prudant puldic hedth pdlicy,
employersshoud asssssthe conditions under whichworkersmay beexposed to propylene oxide and teke




ressonetle precautions (Such as goproprigte enginearing and work pradtices conirdls) to reduce exposLresto
thelowes feesile concantrations(5)

The Oooupetiond SHety and Hedlth Adminigration (OSHA) hesreoartly esteblidhed an8-hour
timewaghted average (TWA) of 20 partspar million (ppm) for prapylene oxideto protet workersagaind
therisk of primary imtation and centrd nervous sydem dgresson((6) However, duingthe OSHA
ruemeking prooess NIOSH dissgresd with the proposed pemissble exposurelimit (PEL),
recommeanding thet propylene axide be desgneted asapatentid cooupetiondl caranogeny(7)

The Amaican Cofaaed Govermantd Indudrid Hygeanss(ACGIH) threddd limit vaue(TLV) is20
pemasan8-hour TWA(8) TheACGIH TLV ishessd ontheaoutetoxidity of propyleneaxideandits
"lesser toxiaty inrdaionto ehyleneaxide’ (9)

B. Tod Nusance Duds (com, tgpioca, and potato darches)

Airbomenuissncedugs whichindude com, tgpioca, and patato dardhes are s ypposedy dusswhich heve
litle advere dfedts on thelungs and do nat produce sgnificant arganic diseese or taxic effect when
expoaUresaekept undar ressoneblecontral. OSHA's8-hour PEL for nuisancedugt is5 mg/? far
repirsledust and 15 mgin for totd dust(8) The ACGIH recommendsthat exposreto Sach not

exossd 10 mg/in?.(9)

Although darches are conddared nornHiaxic, darch dut isafireand exploson hezard. The Bureau of Mines
hesdassfied mogt dardhesashaving a™severe' exploson patentid. TheNationd FHre Pratedtion Assodaion
hesddaled dandardsfar the manufaciuring and hendling of sarch,(10) Thedandardsinduderequiramants
for drudurd fegtures ventilation, explason pratedtion, equipmant, darch dryers dugt contrd,, housekegaing,
dedtricd,, fire pratection, cutting, welding, goerk-gperations, and ather topics

V.  REULTS
A PopleeOxide

Twenty-9x pasond breathing zone sampleswere cdllected from two gperatarsand alaboratory tedhnidan
ontwowork shiftsover three consecutive days (Teble 1). Thegperatorshed 8-hour TWA propyleneaxide
expoauresrangng from 0.1t0 0.7 pom. Thehighest short teem exposurewas 1.9 ppmwhich coocured on
June 13th betwean 0706 and 0822. Thiswasthe period when the gperaior wiasin thereector room, and
briefly inthe prapyleneweighing room prepating toweigh abetch. Thelaboratory tednidan hed an8-hour
TWA propylene axideexposureranging from lessthen 0.1to 04 pom.

Hghty-nineareaar sampleswere cdlledted bewean ne 13th and une 15th. Mot samplesweare
adleted ontop of thevatswherethereisapatentia for propyleneaxide vapor to leek from ather the sed
aound thethegitaor et or & thedoor tothevat. SarpeVat E, 14 floor wes cdlledted onthesdedf Va
Eaahdaght of 5fed fromthe 1< floor. Propyleneaxidear concartrationsranged fram lessthen 0110 6.0
peminthereedtor room (Tebles2 and 3). Table2 presanistheareadr sampleredtsaccording tothetime
thesamplesweareadleded. Table 3 presisthesameresitsacoording tolocaion. Fomthisddait canbe
snthd ar concantraions of propyleneaxideinaressed thetop of Va B and Va Cwith the pumping of
propyieneaxideintothoevas Thelevdswere seedy during the pumping then drapped off withinan hour of
theend df punping. Maonitaring around Vat E duning pumping Showed noincreesein propyleneaxidear
conoarraion

When oparationd proosdures arefdlowed in thereector room, thefind conoantration of propyleneaxicein
theduny islessthen 10pom. At thisconoatrationthereshaud bevay low levdsof propyleneaxiceinthe
ar o theWe room. Anaeasarmpecdletedinthe\We room contained 1.9 pom propyleneaxideada
sarpeframthe Packing areaweas 0.3 pom. Two samplesadledted inthedrum dry roomwere




VII.

VIII.

nonddedtable A partion of the propylene oxide detected in the Wet room and the Packing room mey be
fromar movemean fom the Reector room. However, unresdted prapylene axiceinthedurry may bea
ourcedf propyleneaxidein theWet room

Tod Nusanoe Dut

Fveparsond bresthing zonesamplesfor totd nuisanoedus ranged from an 8-hour TWA of 461101251
mght (Tadle4). Twoof thesesamplesaeinexcessof the ACGIH TLV of 10mgi?. Four aeasamples
for tatal nuisance dugt ranged from 02910 0.77 myfin (Teble’5) Exposureswaregredtes duing thebegging
of thedarch

CONCLUSIONS

Propyleneaxidevaoor ispresant in theweaghing building during betch weighing, reectar room, labaratary,
peckaging ares, Wet room, and abovevas B and C during theaddition of propyleneaxide. Thepropyleneaxide
conoatrationsabovevas B and C aremodt likdy dueto vgpor escgaing framwithin the vt through the agitator
gt sed or thehetch door. Thesed onvat E gapearsto be conirdling the propylene axide vgoar.

Although propylene axide concartraionsarewell bdow the OSHA PEL, therearedlill low levespresart inthe
work aea Sncepropyleneaxideiscongdared by NIOSH to beapatentid oooupetiond cardnogen, employee
expoaresshould bereduoad to thelowes feesleleve.

Two of thefiveemployeeswho worked inthewarehouse on June 13, 1989 wereexposad to tatd nuissncedudt
levesinexosssof the ACGIH TLV of 10 myin®.

Sachdug onsufasesiscommon throughout mod areadf theplant. Althoughthecompleteremovd o dl fugtive
dachisextrardy difficut, thepresence of evenafinelayer of tarch dugt on aurfacesisapatantid firear eqdodon
hezard

RECOMMENDATIONS

1

Tofurthe reduce prapylene axide expoaresin the plant amosphare, thefdlowing sepsshould beteken
a  Theagtetor $eft sseisonvetsB and C should betightened or replaced fallowed by periodic

ingoections

Therubber sed on the hetch doorsshould be periodicelly chedked.

Enoughtimeshoud bedloved for the prapylene axide in the sarch dury to be completdly rescted
beforetheduny ispumped to thewet room.

Theweghing room should be peiadicaly chedked for propyleneoxideleeks

Thecompany pdlicy of prahibiting dl enployessfrom theresctor room exoeat for essantid
employesssuch asreector room gperatars laboratory technidans and meintenance personnd wes
cbsaved by theemployessand should bemaintained,

Sarch duet levdsshould bereduced during begging inthewarehouseto levdsbdow the ACGIH TLV of 10
mgi?. All effartsto reducearbomesach dugt will aso reducethe patenid for firear eqalogion.

(2N

Do
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Junel3 1989

LabTedmidanl

LabTedmidanl

Opeadorl

Opeadorl

Jnel4, 1989

LebTednidanl
Opeadorl

Opedor 2

Jnel5, 1989

LebTednidanl
Opeadorl
Opeador 2

ND = non-detedtable (lessthen 0.1 ppm)

Rasond Bregthing Zone Samplesfar Prgpylene Oxide

TABLE1
HETA 88-3%6

A.E Sdey, Inc.
Hauton, Mare

June 13-15, 1989

SampeNo. TimeHous

Cl
C8
C15
C24
C48
Col

C49
C62

Cr

Cl4
C18
C23
C3l
C38
C56

C30
C63

K4

K3
K2

K13
K21

Tl
T3
T14

705-810
810-900
900-1006
1006-1110
1110-1210
1210-1321
1321-1450

705-1321
13251451

705-822
825-915
915-1010
1010-1109
1109-1213
1213-1305
1305-1428

705-1305
13051355

740-1450

814-1550
1347-1450

1500-1605
1500-2240

735-1545
730-1455
1255-2230

01

05
09

03
0.2

04
03
0.2

8Hou TWA inpom

ND

01

0.7

06

01

04
01

01
0.2

04
0.2
0.2

OHA PEL far propylene axideis 20 pom (partspar million) asan 8-hour TWA (imewaghted average).



Location

VaB
VaE
VaD
VacC
Va E1gfloor

VaB
VaE
VaD
vVaC
Va E 1dfloor

VaB
VaE
vVaC
VaD

VaB
VaE
VaD
vVaC

VaB
VaE
vVaD
vaC

Va E 1dfloor
VaB

vabD
VaE
vaC

AreaAir Sampesfar Propylene Oxide
HETA 88-33%6
A.E Sdey, Inc.
Hauton, Mare
June13-15,1989
SanpgeNo. Dae TimeHous
C2 Jrel3 720813
C3 Jrel3 720-815
4 Jrel3 735816
C5 Jrel3 730817
C6 Jrel3 740-817
C9 Jrel3 813-906
C10 Jrel3 815907
Cc11 Jrel3 816-908
C12 Jrel3 817-900
C13 Jrel3 817-910
C16 Jrel3 900-1007
C17 Jrel3 907-1010
C19 Jrel3 909-1010
C20 Jrel3 908-1012
C5 Jrel3 1008-1112
C26 Jrel3 1010-1113
C27 Jrel3 1012-1115
C28 Jrel3 1012-1116
C32 Jrel3 1112-1214
C33 Jrel3 1113-1218
cC34 Jrel3 11151219
C35 Jrel3 1116-1220
C36 Jrel3 1210-1302
C40 Jrel3 1214-1310
C45 Jrel3 1219-1318
C46 Jrel3 1218-1319
C42 Jrel3 1220-1340

*ND = non-detedtable (lessthen 0.1 ppm)

TABLE2

13051618 PPO added to
VaB



TABLE 2 (continued)

Locdtion SanpgeNo. Dae TimeHous pom Cammats
Va E ¢ floor C37 Jrel3 740-1302 ND*

VaB 41 Jrel3 7201311 05

VaC C43 Jrel3 730-1315 02

VaD c4 Jrel3 7351317 02

VaE 47 Jrel3 720-1320 03

Lab C=0 Jrel3 707-1326 02

Lab Col Jrel3 707-1326 02

Wetroom C52 Jrel3 740-1337 19

Packingaea Cs3 Jrel3 750-1332 03
Weghnghuldng CcA Jrel3 7551343 6.0 (0825-0845 PPO weighed
Va E 1 floor C55 Jrel3 1302-1425 ND

VaD C57 Jrel3 1318-1430 ND

vaC Cs8 Jrel3 1314-1432 03

VaE C9 Jrel3 1319-1434 03

vaB Ce0 Jrel3 1310-2435 05

vaB Ce3 Jrel3 1435-1555 29

VaE Ce9 Jrel3 1434-1555 12

vacC C70 Jrel3 1432-1558 06

vaD Cr1 Jrel3 1430-1600 05

Lab Cr2 Jrel3 1326-1600 02

Lab C73 Jrel3 1327-1600 02
Weghnghuldng C75 Jrel3 1343-1915 19

vaD C76 Jrel3 1318-192 05

vacC Cr7 Jrel3 13151920 05

vaB C78 Jrel3 1555-1903 6.0

VaE Cr9 Jrel3 1320-1904 20

vaD Ca0 Jrel3 1600-1922 0.7

vacC (@21 Jrel3 1600-1920 05

VaE C82 Jrel3 1555-1905 24

Va E 14 floor C83 Jrel3 1555-1900 03

vaB C85 Jrel3 1313-1903 45

Va E 14 floor C86 Jrel3 1302-1900 02

Leb K5 rel4 741-1500 ND 1345-1557 PPO added to

vacC

VaE K7 rel4 745-1555 15

vacC K8 rel4 746-1555 13

vaD K9 rel4 746-1555 08

Va E 14 floor K10 rel4 747-1600 02

Drumdrye room K11 Jrel4 755-1602 ND

VaB K6 Jrel4 745-1914 22



TABLE 2 (continued)

Locdion SanpgeNo. Dae TimeHous pom Cammats
Va E ¢ floor K1 dreld 1350-1450 02

VaB K12 Jrel4 1347-1604 36

VaE K14 Jureld 1348-1610 36

VaC K15 dreld 1348-1610 36

VaD K16 dreld 1347-1610 09

VaB K17 dreld 1604-2236 12

VacC K18 dreld 1610-2237 55

VaD K19 dreld 1610-2237 05

VaE K20 dreld 1606-2236 21

VaE T2 Jrel5 732-1455 08

VaD T4 Jrel5 734-1455 01

Va E 1 floor 1) Jrel5 730-1455 01

VacC T8 Jrel5 14351817 11 1630-1830 PPO added to

VaE

VaE T6 Jrel5 1635-1815 05

vaD T7 Jrel5 1635-1816 ND

Va E 1¢floor T13 rel5 1636-2230 ND

vaB T15 rel5 1635-2246 10

vaD T16 rel5 1635-2247 01

VaE T19 rel5 1635-2250 11

Lab T20 rel5 1636-2255 ND

Drumdye room T12 Jrel5 1817-2248 ND

vaD T17 rel5 1817-2248 02

VaE T18 rel5 1817-2250 18

ND = non-detedtable (lessthen 0.1 ppm)



Location

VaB
VaB
VaB
VaB
VaB
VaB
VaB
VaB
VaB
VaB
VaB
VaB
VaB
VaB
VaB

vVaC
vVaC
vVaC
vVaC
vVaC
vaC
vaC
vaC
vaC
vaC
vaC
vaC
vaC
vaC
vaC

TABLE3

AreaAir Sarpesfor Propylene Oxide
HETA 838-33%6
A.E Sdey, Inc.
Haulton, Mare
Jne13-15,1989
SanpgeNo. Dae TimeHous pom Cammats
C2 Jrel3 720-813 ND
C9 Jrel3 813906 ND
C16 Jrel3 900-1007 ND
C25 Jrel3 1008-1112 ND
C32 Jrel3 1112-1214 16
C40 Jrel3 1214-1310 04
41 Jrel3 7201311 05
Ce0 Jrel3 1310-1435 05 1305-1618 PPO
C68 Jrel3 1435-1555 29 addedtoVa B
C78 Jrel3 1555-1903 6.0
C85 Jrel3 1313-1903 45
K6 dreld 745-1914 22
K12 dreld 1347-1604 36
K17 dreld 1604-2236 12
T15 Jrel5 1635-2246 10
C5 Jrel3 730-817 05
C12 Jrel3 817-090 ND
C19 Jrel3 909-1010 ND
C28 Jrel3 1012-1116 ND
C3b Jrel3 1116-1220 ND
Cc42 Jrel3 1220-1340 ND
43 Jrel3 730-1315 02
Cs8 Jrel3 1314-1432 03 1345-1557 PPO
C70 Jrel3 1432-1558 06 addedtoVa C
cr7 Jrel3 13151920 05
csl Jrel3 1600-1920 05
K8 dreld 746-1555 13
K15 dreld 1348-1610 36
K18 dreld 1610-2237 55
T8 Jrel5 14351817 11

ND = non-detedtable (lessthen 0.1 ppm)



Location

vVaD
vVaD
vVaD
vVaD
vVaD
vVaD
vVaD
vVaD
VaD
VaD
VaD
VaD
VaD
VaD
VaD
VaD
VaD
VaD

VaE
Va E1gfloor
VaE
Va E 1dfloor
VaE
VaE
VaE
Va E1gfloor
Va E 1gfloor
VaE
VaE
Va E 1gfloor
VaE
VaE
VaE
VaE
Va E1dfloor
Va E1dfloor
Va E 1dfloor
VaE
Va E 1dfloor
VaE
VaE
VaE
Va E 1dfloor
VaE
Va E 1dfloor
VaE
VaE

TABLE 3 (continued))

SanpgeNo. Dae

@] Jnel3
Cl1 Jnel3
C20 Jnel3
cz27 Jnel3
C4 Junel3
C57 Juel3
Cr1 Juel3
c/4 Juel3
C45 Jrel3
C76 Jrel3
Jrel3
K9 Jureld
K16 Jureld
K19 Jureld
T4 Jrel5
T7 Jrel5
T16 Jrel5
T17 Jrel5
C3 Jrel3
C6 Jrel3
Ci10 Jrel3
C13 Jrel3
C17 Jrel3
C26 Jrel3
C33 Jrel3
C36 Jrel3
C37 Jrel3
C46 Jrel3
CA7 Jrel3
C55 Jrel3
C9 Jrel3
Ce9 Jrel3
C" Jrel3
c82 Jrel3
C83 Jrel3
C86 Jrel3
K1 Jreld
K7 Jreld
K10 Jreld
K14 Jreld
K20 Jreld
T2 Jrel5
T5 Jrel5
T6 Jrel5
T13 Jrel5
T18 Jrel5
T19 Jrel5

TimeHous

735816
816-908
908-1012
1012-1115
1115-1219
1318-1430
1430-1600
7351317
1219-1318
1318-1922
1600-1922
746-1555
1347-1610
1610-2237
734-1455
1635-1816
1635-2247
1817-2248

720-815
740-817
815907
817-910
907-1010
1010-1113
1113-1218
1210-1302
740-1302
1218-1319
720-1320
1302-1425
13191434
1434-1555
1320-1904
1555-1905
1555-1900
1302-1900
1350-1450
745-1555
747-1600
1348-1610
1606-2236
732-1455
730-1455
1635-1815
1636-2230
1817-2250
1635-2250

pm  Comets

05 1630-1830 PPO
ND addedtoVa E



TABLE 3 (continued)

Locaion SanpgeNo. Dae TimeHous
Lab C50 Jrnel3 707-1326
Lab C51 Jrnel3 707-1326
Lab Cr2 Jrel3 1326-1600
Lab C73 Jrnel3 1327-1600
Lab K5 Jreld 741-1500
Lab T20 Jrels 1636-2255
Weghng huldng CA4 Jrnel3 755-1343
Wegdhng huldng C75 Jrnel3 1343-1915
Wet room Ch2 Jel3 740-1337
Padkingarea C53 Jrel3 750-1332
Drumdye room K11 el 755-1602
Drumdye room T12 Jurels 1817-2248

ND = non-deedtable (lessthen 0.1 ppm)



TABLE4
Rasond Bregthing Zone Samplesfor Tatd Nuissnce Dugt

HETA 838-33%6
A.E Sdey, Inc.
Haulton, Mare
Jnel3& 14,1989

JbTite Time(m Adid mgir? 8hour TWA mg/n?
Loader 1 412 538 461
Loader 2 409 14.68 1251
Loader 3 404 1340 11.28
Loader 4 39 500 415
Loader 5 409 6.66 568

TWA =timewadghted averape
The ACGIH TLV for tatal nuisancedugt is 10 g/ asan 8-hour TWA (imeweighted average).



TABLES
AreaAir Samplesfor Taid Nuissnoe Dut

HETA 838-33%6
A.E Sdey, Inc.
Hoviton, Mare
Jnel3& 14,1989
Loction Time(m mh?
Hdlway warehouse 300 063
Baggng aeawarehouse 300 060
Hdlway onwal, werehouse 296 0.77
Drum Dryer begging 290 029

TWA =timewadghted averape
The ACGIH TLV for tatal nuisancedugt is 10 g/ asan 8-hour TWA (imeweighted average).



